MAY. 1988 



S-330 



S-33D SERVICE NOTES First Edition 

SPECIFICATIONS 



DISK DRIVE 

3.5" Micro Floppy Disk Drive : Double sided Double density Double Track 

(2DD) 

SAMPLING SYSTEM 

Sampling Rate : 30KHz/15KHz 

Data Format 12 bits Linear 

D/A Converter 16 bits 

Sampling Time 7.2sec x 2 (A, B) @30KHz Sampling rate 

14.4sec X 2 (A, B) @15KHz Sampling rate 
Wave memory : 384K byte x 2 bank 

INPUT MAX ; -60dBm 

MIN : -12dBm 

OUTPUT 

1—8 OdBm 1 Voice max 

DISPLAY out 

RGB TTL LEVEL HORIZONTAL FREQ. 15.75KHz 
MONOCHROME COMPOSITE IV P-P 

EXT CONTROLLER 
TTL LEVEL 

DIMENSIONS 

482 (W) X 340 (D) x 44 (H) mm 
19" X 13-3/8" X 1-3/4" 



WEIGHT 

4.3Kg/9 lb./8 oz. 

POWER CONSUMPTION 

17W 



(Part No. 23430675S0) 
(Part No. 23485167) 

(Part No. 22403153) 



OPTION 

Remote Controller : RC-100 
RGB Connection Cable: 

RGB 251 For 9 pin sub 
RGB Connection Cable: 

RGB 25N For 8 pin square 
3.5" Micro Floppy Disk MF2DD 
Sound Library Disks L-501 to 509 
MOUSE (MU-1) 



ACCESSORIES 

Connection Cord (LP-25) x 1 
MIDI Cable 1m x 1 
System Disk x 2\ in a set 
Utility Disk x 1 y of two 
Owner's manual 
Guide Book for MIDI 




Printed in Japan BA-2LH 
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SAFETY PRECAUTIONS: 

The parts marked A have safety-related characteristics. 
Use only listed parts for replacement. 






cogPo°p{ifgb*OcJ; 9 izbxy^w 



Jack (stereo) 

HU 0520-01-010 
13449126 



D-Sub 9 pin 

DELC-J9PAF-1LP 

13429214 



Jack (mono) 

HU 0520-01-110 
13449125 



Pot. 

RKO 972210 
13279868 
Knob (round) 
22485149 



LCD DM1620-5BL7 (MW-5F) 

15029471 

LCD Cover 

22043130 



Button 
22495205 
LED red 
SLR 55VC 3F 
15029222 
Key switch 
SKH HAR 
13129737 



Floppy Disk Drive Unit 
-ND-352S-A 
22405156 



LED green 
■SLB-15MW 
15029257 



O 



O 



Roland S-3Ba 



CIICBITAL SAMi 




NFS INP 



RFC 
LFVFL-(t- VOL 



(RC-lOO/MU-1) 




MODE (MFNLI 



1 



DFC/NO A INC/YFS 



ROLL SUB MFNU 



II 



AC CORD 
100 V 
117V 
117V 
220V 
240V 
240V 



Pot. 

RKO 972210 
13279868 
Knob (outer) 
22485150 



COMMAND 



Button 
22495207 
Key switch 
SKH HAR 
13129737 



O 



O 



2P 

3P 



VFF 2.5M 13439801W0A 
SJS-20J 13439826 A 
SJT-#18/3 13439805S0A 
E P-528 E05 13439827A 
5722-660-4527 1 34991 1 1 A 
SP-305 13439808S0A 



Switch 

SDDLB TV-5 TYPE D 
13129139A 
Button BLK 
22495565 



Jack 
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EXPLODED VIEW 



1. 22023376 


Top Cover 


2. 22213586 


Front Panel 


' 3. 22023377 


Bottom Cover 


4. 22203133 


Front Holder 


5. 22123568 


Rack Mount Angle 


6. 22203134 


F.D.D Holder 


7. 22195999 


Power SW Holder 


8. 22190943 


Cord Bush Holder 100/220/240V A 


22203163 


Cord Bush Holder 117V A 


9. 22135611 


Power SW Escutcheon 


10. 22495205 


Button 


11. 22495207 


Button 


‘ 12. 22043130 


LCD Cover 


13. 15029471 


LCD Unit 


14. 12199557 


Locking Cord Spacer 


15. 22495565 


Button 


16. 22150401 


Sleeve SDE 1000/3000 A 


17. 22140207 


Arm SDE 1000/3000 A 


18. 22150402 


Sleeve SDE 1000/3000 A 


19. 22350313 


Rubber Foot 


20. 22163132 


Insulating Spacer 100/117V A 


22163133 


Insulating Spacer 220V A 


21. 23453170 


Earth Lug 


1 22. 22485149 


Knob (VOLUME) 


i 23. 22485150 


Knob (REC LEVEL) 


24. 22163567 


F.D.D Spacer 


, 25. 12449298 


DATA Line Filter A 


26. 12369533 


Cord Bush 100/220VA 


12369525 


Cord Bush 117V 2P A 


12369506 


Cord Bush 117V 3P A 


12369531 


Cord Bush 240V A 


27. 13439801WO 


AC Cord lOOVA 


23493126 


AC Cord 117V 2PA 


23493127 


AC Cord 117V 3P A 


23493128 


AC Cord 220V A 


13499111 


AC Cord 240VEA 


23493130 


AC Cord 240VAA 


28. 


Panel Board (pcb 22923572)A 


29. 


LED Board (pcb 22923572)A 


30. 79424120 


CPU Board (pcb 22923572)A 


Replacement 


CPU Board Includes Power SW Board, 


Panel Board 


and LED board. 


31. 


Power SW Board (pcb 22923572) A 


32. 22405156 


Floppy Disk Drive Unit 


33. 22443588 


Switching Power Supply 100/117VA 


22443589 


Switching Power Supply 220/240vA 
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PARTS LIST 



CASING 



22023376 


Top Cover 


202-364 




22023377 


Bottom Cover 


202-377 




22123568 


Rack Mount Angle 


212-568 




22213586 


Front Panel 


221-586 




KNOB, BUTTON 






22495565 


Button 




POWER 


22485149 


Knob (Round) 




VOLUME 


22485150 


Knob (Outer) 




REC LEVEL 


22495207 


Button DEC/NO, J 


1. , INC/YES, ^ 


22495205 


Button MODE, MENU, 


COMMAND 


, ROLL, SUB MENU, EXECUTE 


SWITCH 








13129737 


SKH HAR 




Panel board 


13129139 


SDDLB TV-5 TYPE D 




Power switch A 


JACK, SOCKET 






13429168 


MIDI 3-NS 




MIDI 


13429541 


PLCC 68 pin 268-7234-51-3857 




13449126 


HLJ 0520-01-010 (Stereo) 


PHONES 


13449125 


HLJ 0520-01-110 (Mono) 




INPUT, OUTPUT 1 


13449624 


YKC 21-0062B (2L4P TYPE) 


INDIVIDUAL OUT 


13449622 


YKB 11-0252 




MONOCHROME 


13429640 


TCS 4680-01-1111 (DIN 


8P) 


DIGITAL RGB 


13429214 


DELC-J9PAF-1LP (D-SUB 


9 pin) 


EXTGTRL 


SWITCHING POWER SUPPLY 






22455509 


MSA 817 




100/117VA 


22455510 

1C 


MSA 818 




220/240VA 


15179250 


P8097-90 




CPU 68 pin plcc 


15239107 


M60013-0137FP 




I/O gate array 


15229874 


SA-16 




wave gate array 


15219158 


WD1772-02 




floppy disk controller 


15179400 


TC51832 SPL-12 




RAM 


15179870 


A P2764A-2 




OTP ROM 


15179871 


B P2764A-2 




OTP ROM 


15219173 


TMS 3556NL 




VDP 


15229884 


TVF 16 




TVF 


15229883 


MB654419V 




TVF interface gate array 


15219171 


EHK-MD 6209 




16-bit D/A converter 


15229873 


BU3905S Rll-0006 




output assign gate array 


15179395 


MN414256-12 




D-RAM 


15179364 


TMS 4464-15NL 




D-RAM, 64k x 4 


15169549X0 


SN 74HC 32N 




quad 2 input OR gate 


15169512X0 


SN 74HCU04N 




hex inverter 


15169552X0 


SN 74HC 245N 


octal 3 state transceiver 


15169555X0 


SN 74HC 393N 


dual 4 bit binary counter 


15169544X0 


SN 74HC 573N 
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state octal D type latch 


15159129B0 


M 4053BP 




15199179 


AN 78L05 TA 




Voltage regulator 


15199180 


AN 78L08 TA 




Voltage regulator 


15199181 


AN 79L08 TA 




Voltage regulator 


15229706S0 


PC-910 




optoisolator 


15189111P0 


IR-9311 




conparater 


15189193 


M5238 P 




OP . amp 


15189186 


UPC 4570C 




OP . amp 


FLOPPY DISK DRIVE UNIT 






22405156 


ND-362S-A 






DIODE, LCD, 


LED 






15029471 


DM1620-5BL7 (MW-5F) 




LCD 


15029257 


SLB-15MW 




LED: green, LED board 


15029222 


SLR 55VC 3F 




LED: red. Panel board 


15019125 


lSS-133 







INDUCTOR 



12449298 


ESD-R-25D 


Line filterA 




12449313 


K25-J1 FC=13.7KHz 


Ic filter 




12449312 


K25-J1 FC=14.5KHz 


Ic filter 




RESONATOR 








12389784 


CA-301 8MHz 


crystal 




12389785 


CA-301 14.3496MHz 


crystal 




12389786 


CA-301 20MHz 


crystal 




12389787 


CA-301 24MHz 


crystal 




12389788 


CA-301 26.880MHz 


crystal 




PCB ASSEMBLY 






79424120 


CPU Board 




(pcb 22923572)A 


Replacement CPU Board includes Power SW Board, 


Panel Board and 


LED Board 


Power SW Board 




(pcb 22923572)A 




Panel Board 




(pcb 22923572)A 




LED Board 




(pcb 22923572)A 


POTENTIOMETER 






13279868 


RKO 972210 (Inside 


3KQ reversed. Outside 300KQ) 


13299193 


EVN D4AA00B54 






TRANSISTOR 








15119133 


DTA-114EF w/built 


in resistors 




15129150 


DTC-114EF w/built 


in resistors 




15119106DR 


2SA 933S 






15129114 


2SC 1815GR 






15119129 


2SA 1115E 






15129140 


2SC 2603E 






15129136 


2SC 2878A 






15139125 


2SK 381C 






CAPACITOR 








13519553 


50VD lOPF 


Ceramic 




13519530 


50VK 470PF 


Ceramic 




13519554 


50VJ 15PF 


Ceramic 




13519555 


50VJ 22PF 


Ceramic 




13519517K0 


50VK 47PF 


Ceramic 




13519560 


50VJ lOOPF 


Ceramic 




13519563 


50VJ 220PF 


Ceramic 




13529108 


RPE132F104Z 50 


Ceramic 




13529166 


DE 1010B221KACT 4K- 


-KD Ceramic 220/ 240V/!\ 


13549179M0 


50VK 0.1 ECQ-MIH 104KF 




13549163M0 


50VK 0.0047 ECQ-MIH 472KF 




13549155M0 


50VK 0.001 ECQ-MIH 


102KF 




1<3549167M0 


50VK 0.01 ECQ-MIH 


103KF 




13549161M0 


50VK 0.0033 ECQ-MIH 332KF 




CAPACITOR ARRAY 






13529146 


CXKD8X220M 


22P X 8 


EFF.SN88138-UP 


RESISTOR ARRAY 






13919140 


RGLD 8 X 103J 






CONNECTOR HOUSING 






13439339 


IL-S-15P-S2T2-EF 




Pin Header 


13439440 


IL-Y-15P-S15T2-EF 




Pin Header 


13439438 


B2B-XH-AM 






13429230 


RK-H141TD-0190 




Pin Header 


AC CORD 








13439801W0 


VFF 2.5M 




lOOVA 


13439826 


SJS-20J 




117V 2PA 


13439805S0 


SJT-//18/3 




117V 3pA 


13439827 


EP-528E05 




220VA 


13499111 


5722-660-4527 




240V England A 


13439808S0 


SP-305 




240V AustralianA 



COVER, SPACER, HOLDER 



12199557 


Rocking Card Spacer 






22163567 


DD Spacer 


216-567 




22190943 


Cord bush Holder 


219-943 


100/220/240V A 


22203163 


Cord bush Holder 


220-163 


117VA 


22043130 


LCD Cover 


204-130 




22203133 


Front Holder 


220-133 




22203141 


DD Holder 


220-141 




22195999 


Power SW Holder 


219-999 




22163132 


Insulating Spacer 


216-132 


100/117vA 


22163133 


Insulating Spacer 


216-133 


220vA 


22203131 


Jack Holder 


220-131 




22023384 


Jack Cover 


202-384 




22243173 


Volume Mask 


224-173 




FLAT CABLE 








23473218MT 


34 pin X 200mm 


347-218 




WIRING 








23493732 


Panel Board Wiring 


349-732 




23493706 


Wiring A 140mm 


2 pin 






Wiring B 300mm 


7 pin 






Wiring C 150mm 


3 pin 


in a set of five 




Wiring D 320mm 

Wiring E 120mm 


2 pin 




MISCELLANEOUS 






22350313 


AMDEC Bass 






22140207 


Arm SDE 3000/1000 




A 


22150401 


Sleeve SDE 3000/1000 




A 


22150402 


Sleeve SDE 3000/1000 




A 


22135611 


Power SW Escutcheon 




12369533 


Cord bush KF-41 




100/220VA 


12369525 


Cord bush SR-6N4 




117 2PA 


12369506 


Cord bush SR-6N3-4 




117 3PA 


12369531 


Cord bush KR-51 




240VA 


ACCESSORIES 









23430675S0 LP-25 Connection Cord (2.5m) 

23485167 348-167 5P DIN Cord ( 1 m) 

22403153 Z6-S330-01 SYSTEM Disk 

Z6-S330-02 SYSTEM Disk 
SYS-S330-6 UTILITY Disk 



SAFETY PRECAUTIONS: 

The parts marked A have safety-related characteristics. 
Use only listed parts for replacement. 
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CIRCUIT DESCRIPTIONS 

Generali 

■ Features 

The S-330 is a 16-voice digital sampler having expanded 
16-bit capability (sampling data 12-bit ). The major 
features are as described below: 

. Employes TVF (Time Variant Filter) and TVA (Time 
Variant Amplifier) for versatile sound creation 
. Two wave banks, each with the maximum sampling 
time of 7.2 sec (sampling frequency at 30kHz) 

. Accommodates an optional mouse and remote control- 
ler RC-100 

. Equipped with 8 individual channel outputs 
. Editable from the CRT screen 



■ Control Section 

The main CPU 8097 covers and manages the following 
functions and devices. 

. Transfer of MIDI messages 
. Wave gate array SA16 Power ON 
. Floppy disk controller (FDC) WD1772 
. Video display controller (VDD) TMS3556 
. TVF interface gate array MB654419V 
. Output assigner gate array BU3905S 
. I/O gate arrays M60013 



■ Waveform Data Memory Section 

Sotres input waveform data into 6 1Mbit DRAMs 
through the wave gate array SA-16 



I Detailed I 

■ System Operation 
•Software 

System software is to be supplied externally from the 
floppy disk. System bootstrap (initialization) program 
and fundamental subroutines are firmware stored in 
the internal ROMs. Fig. 1 shows the flow of the system 
initialization program. 



msiiwsn 




s-330 x^^°y■r'•v h 1 6 b" h ( y 

-r'-^ 1 2 h"-y h ), 1 6 XCDxV ^ y - 

COM h vi~o 

• T V F ( Time Variant F ilter ) ^ T V A ( Time 

Variant Ampl if ier ) 0 

Mbo 

• ij > T A 7. 2# ( V y 
3 OKHzf^) (Dy :r.-7'y<y y ^2y<y 

• y 'J b => y h ^ — y RC— l O O 

• 8 CHCDT > T-" t" :x T • ry by°-y h 



mmmm 

ycpuicii, 8097 0 ^ TIBcd 

• M I D I -V -b - 

• ^ X - 7'V- h T UT SAl 6 

• 7 P -V — r" ^77P7bP-7( FDC ) WDl 77 2 

• 7 7°bT h p-7 (VDP) TMS3 55 6 

• TVF T 7 7-7 xT 7/r"- h tut MB6 5441 9U 

• T7 h 7°-y b T-TT 7/r- h T UT BU390 5S 

• I/O T"-hTUT M60013 



Flow of Initialization Program Resides in ROM ROM\HyyyMUMa^'^y°yy"y^Wji'¥ 




(Fig. 1) 



0 ^-yy- Ti^'i sA-i eicj: 0 

KDDRAM 6 filCiaiSS Hi- T O'i 



pm 



/X-TAV7 b 7x 7P .y b°-T> X7ICJ; 0;^ 

|^^7°P 7"7 A&{>'^;^1b7'Vu— T TlT (/'' 

RO MP^0/XT A|?]Sgf^S7°u 7"7 ACD'^(tn^ 
Fig. ItC^L^-To 
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• Reading program and data from disk 







The wave data is stored into DRAMs (ICs 20—25) 
while the system program and parameters are into 
PSRAMs (ICs 8, 10, 12 and 13). 



®^-r'-4?«DRAM( IC 20-25 ) '>XxA7°a 

^"7 PS RAM (IC 8,10,12, 

13) 




The input signals will be converted into digital 
equivalents through the A/D converter consisting of 
the wave gate array (IC26), DAC (IC43) and com- 
parator (IC44). The ADC is a successive approximation 
type and sends the results to DRAMs (ICs 20 — 25). 
During sampling in REC mode, the TVF gate array 
(IC27) is limited to function as transparent path i.e. 
it relays the data from the wave gate array as it is to 
the DAC for the A/D system to compare with input 
signals. 

The CPU IC16 monitors the input level through the 
wave gate array and sends the information via VDP 
(IC2) to VRAMs (ICs 6 and 7)which indicate the level 
on the screen. 



'P ^-y"y- b T ( IC26 ), D/A=1 IC 

43 ), =iyy^°u-p( IC44 ) AX D =i 

C(DA/D=i yy<- ju-r- p 

DRAM( IC 20-25 ) $ n ^ -T o 

■p-yyij yp"( REC^) TVFT > x/r"- b T 

( IC27 ) X - y'/r"- h T UT ^ b (D 16 e' -y 

h 5 ^ D/ A ^ y — 

IC43 ) 

CPU( IC16 ) it. t>:L~--/Y-br]^^ INPUT 

VRAM( IC 6,7 ')izy'^juy- 
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• Sound Reproduction (PLAY mode) •/j$JI^S^(PLAYB#) 

1. Wave Data from DRAMs (ICs 20 - 25) 1 .DRAM(ICs 20-25) 




When the CPU (IC16) aquires MIDI IN note, it 
constructs information concerning note, envelope 
and loop and routes them to the wave gate array 
(IC26). 

Using this envelope data, the wave gate array com- 
putes along with a 12 bit wave data obtained from 
DRAMs (IC20— IC25) to have an expanded 16 bit 
wave data which is to be applied to TVF interface 
gate array (IC27). 



CPU(IC16)(i. MIDI lN/)^bC0y - 

NOTE, ENVELOPE, LOOP CD# M 

( IC26 

y b r ut it. dramCIC 20 -25) 

2 bit oy^^-T •— y ^ ^ lijIHcD 
ENVELOPE 16 bit CD-r'- 

^tZ. Cn^T VET X Vx T 

( IC27 )fc:3^0^-ro 



2. TVF (IC29) and TVF Interface Gate 
Array (IC27) 



2.TVF(IC29)TVF16;St>TVF'1'>^-7i<xy-h 

7U'f(IC27)MB654419U 




The IC27, once gets 16-bit wave data from IC26, 
sends unique data to the TVF (IC29), consecutively 
on each INH signal. 

The TVF conditions wave data in response to 
tone parameters and sends "filtered" waveform 
data back to the TVF where they are sent to 
the DAC to become an actual sound. 



X -v"y- h T uT (IC26) P)Ythtl^nfz 16 

bi t (DW^A- yit. T V F T y ^ - V X T X/r"- h 

T UT ( IC27 ) INH(t-tl^:I^IBLTTVF 

( IC29 ) 

TVFT'fi^ b-y^'^Y y-y cdiiKc^ot ^ fzMW^ 

p j; h ^ Mhtiz § fz'i^r- y^y 4 ^^y 
y ^ j^y titz'W^-r-y it. WO^'TVF^y 

y-y^txy'-bry^iz^^'f). D/A^yys-- 

^ ( IC43 
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3. Output Assigner Gate Array BU3905 ( IC32 ) ^7^K(IC32)BU3905 




I 



The TVF interface sends 16 voice data (each of 16 
bit) in time-division fashion. After D/A converted, 
each of two consecutive voice pairs is gated into an 
individual output circuit in the same time slot. The 
output assigner determines the output channel 
according to assign information given by the CPU. 



TVFT h TUT ( IC27)/)^b 

( 1 6 f'-v 1 6>-T'T 

D/A3yy<-^( IC43 ) 

D/A3 2 

.rh'T 1 LTT y-T'^ h ^fij 

O^T^nT^r^ tl"o 

8(Dt^(DT^ h 

h 7°-v t> T1f-T yY- h T UT ( IC32 )/>\ 

C PU ( lC16)^^h(DTY4 



■ Disk Read/Write 







(Fig. 7) 



On a read or write command from the CPU, the FDC 
pulls MOTOR ON low to let the FDD (Floppy Disk 
Drive) starts the motor. When the motor running has 
reached stable condition, the FDD signals the CPU 
through I/O gate with a low READY. The low READY 
allows the CPU to issue a command which enables read- 
ing or writing to/from the disk. 

In the read mode the FDC reads data from FDD in serial 
format and sends it to the CPU in parallel 8 bits. 

In the write mode the FDC first pulls and keeps WG high 
and then places a data on WD line. 



FDCtSCPU/?^?) ')- KXf^yT b =ivy 

F D D ( T n h°— T-’> y. ^ K y T 7" ) U T 
MOTOR FDD(D^-7-^In]|S$'d-^ 

-to 

^ch> CPUJ^READY 
I /oY~ h TUT ^^bxm^^^-to 
CPU itREADYm^^^ijr 1 6 1 

ij - F D C R J; ^ FDDYh<D'y 'J T^u 

I) C PUiC^b^-to 

yT M^FD C^WGft^^High U-xVHCU^ 




FDC Pin Description (Table 1) 



PIN 

NUMBER 


MNEMONIC 


SIGNAL NAME 


I/O 


DESCRIPTION 


1 




CHIP SELECT 


1 


A logic low on this input selects the chip and enables Host communication 
with the device. 

Low LeveiyCPUtCO=l5x— T — 0 


2 


R/W 


READ/WRITE 


1 


A logic high on this input controls the placement of data on the D0-D7 
lines from a selected register. While a logic low causes a write operation to 
a selected register, 

0-K-yY7fUOt#(iHigh Level, vYh-yY2;K7>t#li Low Level ICL^To 


3, 4 


AO, A1 


ADDRESS 0, 1 


1 


These two inputs select a register to Read/Write data: 
yiCfK-rj:9(;,z:02O(7)AT)lCJ:oTU-K,Sfcli7Yh-yY2;HC4b'H5FDCrtai? 

couv'ya'^iMWu^To 
CS A1 AO R/W = 1 R/W=0 

0 0 0 Status Reg Command Reg 

0 0 1 Track Reg Track Reg 

0 1 0 Sector Reg Sector Reg 

0 1 1 Data Reg Data Reg 


5-1 2 


DAL0-DAL7 


DATA ACCESS LINES 
0 THROUGH 7 


I/O 


Eight-bit bi-directional bus used for transfer of data, control, or status. This 
bus is enabled by CS and R/W, Each line will drive one TTL load, 

8 bitC7)T'-t;r-/kyT,-r‘-t>0\=6i:6iySffl$n*To 


13 


MR 


MASTER RESET 




A logic low pulse on this line resets the device and initializes the Status 
Register (internal pull-up). 

Low LevelT\FDC4U-fZ7hLS-ro 


14 


GND 


GROUND 




Ground, 


15 


Vcc 


POWER SUPPLY 


1 


-p5V ±57o power supply input. -E5V®;JitCfg^LSTo 


16 


STEPP 


STEP 


o 


The Step output contains a pulse for each step of the drive's R/W head. 
T-yx-7-K'7'f7'lC^-vK«'li*'-r/i«)0>'ypA®j2i6*To 


17 


DIRC 


DIRECTION 


0 


The Direction output is high when stepping in towards the center of the 
diskette, and low when stepping out, 

x-rX'? • K'y High LevelT'X'fX'7COp*3fPJJ^,Low LevelT'x-rX2C7)^f 

fPjKxyyy^-tL-5/c«)<7)7[S]^ix$L3:-ro 


18 


CLK 


CLOCK 


1 


This input requires a free-running 507o duty cycle clock (for internal timing) 
at 8MHz ±0.1 7o. 

8 MHz ±0.1% 50%xx-xi-yY2;kC7)'?p.yt?«A±L*-ro 


19 


TO 


READ DATA 


1 


This active low input is the raw data line containing both clock and data 

pulses from the drive. 

x-rX-Jr • KxY7 4>E)x— ©Its To 


20 


MO 


MOTOR ON 


o 


This active high output turns on the motor. 
x-rXX’KxYycTj^-^r^MffilUS-ro 


21 


WG 


WRITE GATE 


0 


This output is made valid prior to writing on the disk, 
x-fX-? -X— IC High Level lc4r9STo 


22 


WD 


WRITE DATA 




FM or MFM clock and data pulses are placed on this line to be written on 
the diskette. 

X— XSxVXT-KxYX^jMUSTo 


23 


TROO 


TRACK 00 


1 


This active low input informs the WD1 770-00 that the drive's R/W heads 
are positioned over Track zero (internal pull-up). 

hx vTi* t^fS-^SSltSTo Low Level COt#X'rXX-KxYX'cr)^ yK4'‘"x'rXT(7)re 
fe7ftPillcf4«LS-r„ 


24 


IP 


INDEX PULSE 


1 


This active low input informs the WD1 770-00 when the physical index hole 
has been encountered on the diskette (internal pull-up). 
Ox-yXXfa-^^rSltSTo^COfB-^lix'rX-?;/)'"! OteT-SytUxVxy -KAYyA'A 
)SE>nTgST„ 


25 


WPRT 


WRITE PROTECT 


1 


This input is sampled whenever a Write Command is received. A logic low on 
this line will prevent any Write Command from executing (internal pull-up) 
xYh-yPx7h1t-§-S©ltS-r„i(Dft-§-li,xVX7(CxYh-yp±7h*'>*'oTV'-5 
L*i:x<X7-KxY7>6iaie>tlT§^S-ro 


26 


DDEN 


DOUBLE DENSITY 
ENABLE 


1 


This input pin selects either single (FM) or double (MFM) density. 
When DDEN = 0, double density is selected (internal pull-up). 

High Level T'^®JS(FM)(C, Low Level rfgffilS(MFM)Pia:£$flS:To 


27 


DRQ 


DATA REOUEST 


0 


This active high output indicates that the Data Register is full (on a Read) 
or empty (on a Write) operation. 

^(Dybl±roir6±y'HTx-X-L^yxXy'0-K(75t#(4Xth,xYh±ii:#(iX>X±< 

Tife-SC.t^CPUlCjne-ti'TTo 


28 


INTRO 


INTERRUPT REQUEST 


o 


This active high output is set at the completion of any command or reset 
at a read of the Status Register. 

C(Dttl±4)lz:%±WT\xv>KcoillT*tTSCPUi:5®e>-t+TT„ 
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Video Display Processor 
(VDP) TMS-3556 



CPU BOARD 



TMS3556 



CHARAC- 

TER 

DATA 




The figure 9 below shows the block diagram of the VDP, 
IC2 and associated circuits. The VDP operates either of 
TEXT and BIT MAP modes. 

• Text Mode 

In the text mode the CPU sends the VDP a character 
code and the coordinates of the character on the 
screen. The VDP fetches the character pattern data 
from the VRAM character area and displays the 
character in a 10 by 8 dot matrix on the 21 row by 40 
character screen. 

• Bit Map Mode 

The VRAM bit map area is divided into three portions, 
each corresponds to color R, G, or B of 320 by 210 
dot matrix on the screen. When in this mode, the CPU 
writes image data into the bit map area. The VDP dis- 
plays pixel by pixel with specified color. 



VDP Pin Description (Table 2) 



SIGNAL 

NAME 


PIN 

NO. 


I/O 


DESCRIPTION 


SIGNAL 

NAME 


PIN 

NO. 


I/O 


VGG 


1 


I 


Power Supply: +5.2V 

+5Vl:;i 


MP3 


40 


I/O 


MP4 


2 


I/O 


CPU-VDP Data Bus 
CPU-VDPx-3!-/'''7. 


MP2 


39 


I/O 


MP5 


3 


I/O 


CPU-VDP Data Bus 
CPU-VDPx-^!-ySX 


MPl 


38 


I/O 


MP6 


4 


I/O 


CPU-VDP Data Bus 
CPU-VDPx-3!-ySX 


MPO 


37 


I/O 


MP7 


5 


I/O 


CPU-VDP Data Bus (LSB) 
CPU-VDPx-X-/<X(LSB) 


SGM 


36 


0 


CAS 


6 


0 


Column Address Strobe 
=1 7 A • 7 HVX • X bn -7ff ■§■ 


B 


35 


0 


RAS 


7 


0 


Row Address Strobe 

□ -7 • r bvx • X bP - 7 ft ■§■ 


G 


34 


0 


WR 


8 


0 


Memory Write 
X^U-7i'bff-§- 


R 


33 


0 


OE 


9 


0 


Memory Output Enable 
^ ^ IJ . 77 7 bT’-y b • Y Y- - 71 Hi ■§■ 


I 


32 


0 


HIZ 


10 


0 


Not used 


SLL 


31 


I/O 


RWM 


11 


I 


CPU-VDP Write 
CPU-VOP^ibli-^ 


SCT 


30 


I/O 


HMP 


12 


I 


Not used, pulled up to +5.2V 

f^fflL4x'o+5Vt27";b7-yA-r5o 


OBS 


29 


0 


ODS 


13 


0 


DMA clock Xtal 
(Memory Access Timing) 


OBE 


28 


I 


ODE 


14 


I 


y<^0-T^7l2X-XT$>7fflliBT 

lSiii«S^(DMA7n'y7) 


E2 


27 


I 


READY 


15 


0 


VDP Ready 
VDPUt'VIb'^' 


El 


26 


I 


D7 


16 


I/O 


VDP-Memory Address/Data Bus (LSB) 
VDP-X^U-7’bVX/x-7-/''X(LSB) 


DO 


25 


I/O 


D6 


17 


I/O 


VDP-Memory Address /Data Bus 
VDP-7^ U -^bU-X/x-^ • AX 


D1 


24 


I/O 


D5 


18 


I/O 


VDP-Memory Address/Data Bus 
VDP~X^ U •T’bVX/x-7 •/■'X 


D2 


23 


I/O 


D4 


19 


I/O 


VDP-Memory Address/Data Bus 
VDP-X^ IJ -7bVX/x-7 • A'X 


VDD 


22 


I 


D3 


20 


I/O 


VDP-Memory Address/Data Bus 
VDP-y<^ IJ -ybVX/x-X •/■'X 


VSS 


21 


I 



BIT MAP 

data 320x 210 dot 

■ ^ 

1 bit 1 dot 



(Fig. 9) 

VD P(Djia7"n i?gl;&Fig. 9 
VD t'o 

-Si. 7 



R , G , B 1 h 

( 3 2 0 X 2 1 0 h" h ) (D 1 K ^ VRAM (il b" ■;/ 
h 7 1 t"-;/ h b t b tZ 

;6>'oTC P U;6>VRAMcDh"-;. h -7 

^ ct 0. K-7 

yy ^ -y 



DESCRIPTION 

CPU-VDP Data Bus 
CPU-VDPx-^!-/S'7, 

CPU-VDP Data Bus 

CPU-VDPx-^'/'^T. 

CPU-VDP Data Bus 
CPU-VDPx-^S-/U 
CPU-VDP Data Bus (MSB) 

CPU-VDPx-^-/'’v'X(MSB) 

Composite Sync 

B 



G 

R 

Rff-§-a;D 

Display Mode Select 



Horizontal Sync 
Vertical Sync 

Time Base Clock Xtal 
A • A.-7. 

IS -r A • - X • ^ □ -y ^ ) 

VDP Access Control 

VDP-7^^-tz7.-J>ha-tPft-^ 

VDP Access Control 

VDP-7C7-b;t-i]>hD-;pf§-^ 

VDP-Memory Address/Data Bus (MSB) 

VDP-y<^iJ -y KU;t/x-^ •/•''X(MSB) 

VDP-Memory Address/Data Bus 

VDP-y<^U-7KU7./x-^-/U 

VDP-Memory Address/Data Bus 

VDP-y(^U-TKU7./x-^-/'<X 

Power Supply: +3V 

+3V1iig 

GND 

GND 



VDP TMS3556 BLOCK DIAGRAM 




(Fig. 10) 



■ EXT CONTROLLER Socket 

This socket enables communications with a synchronous 
serial format. The pin assignment is as shown below. 



■ EXT CONTROLLER 

( MU - 1 ) ') h 3 y h d-7 (RC-100) 

i y Ij T ^fz^ to 

Table 3 tc^b^^o 



EXT CONTROLLER SOCKET PIN DESCRIPTION 



Pin No. 


Pin 

Designation 


Function when connecded to MU-1 
MU-1 


I/O 


Function when connected to RC-100 

f^c-m ims^comm 


I/O 


1 


MXO 


UP 


1 


Data input from RC-100 
RC-1 00*'6<Dx-5!^ A Tj-T'S 


1 


2 


MXl 


DOWN 


1 


AIN Ready Signal input from RC-100 

{AHENTION) RC-lOOfrOWmfilt-^^ATjt^i 


1 


3 


MX2 


LEFT 


1 


GROUND 


• •• 


4 


MX3 


RIGHT 




GROUND 


• •• 


5 


-f5.2V 


-f5.2V 


• '•• 


-t-5.2V 


• •• 


6 


MX4 


LEFT SW 


1 


Sync clock for DATAl 
DAiA)mmmya-v'7iiHt)ti 


0 


7 


MX5 


RIGHT SW 


1 


Sync clock for DATA2 
^ ^ DATA2ffl|B|ffl7P-y7^Hl70T5 


0 


8 


MX6 


STROBE (CS) 


0 


DATA? output to RC-1 00 

^ RC-10(Kxx-^!«tti*-r5o 


0 


9 


GND 


GROUND 


• •• 


GROUND 


• •• 



(Table 3) 
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I/O Gate Array M60013 (IC31) Fig. 11 

Delivers chip select, switch scan signal, etc. to peripheral 
devices listing below through respective internal I/O 
ports. 

. IC17 FDC WD1772 

. IC2 VDP TMS3556NL 

. IC14, 15 P-ROM 

. ICS, 10, 12, 13 PS-RAM 

. IC26 WAVE GATE ARRAY SA-16 
. IC27 TVF INTERFACE GATE ARRAY 

MB654419 

. IC32 OUTPUT ASSIGN GATE ARRAY 

BU3905 



•l/0^-h7^KM60013(IC31) Fig. il 

• IC17 FDC WD1772 

• IC2 VDP TMS3556NL 
•IC14, 15 P-ROM 

•ICS, 10, 12, 13 PS-RAM 
•IC26 WAVE GATE ARRAY SA-16 

• IC27 TVF INTERFACE GATE ARRAY 

MB654419 

•IC32 OUTPUT ASSIGN GATE ARRAY 

BU3905 



CHECKING AND ADJUSTMENT 

Test Mode 

Entering test mode 

1 . Turn the S-330 off, if on. 

2. Insert the utility disk supplied with the S-330. Turn 
the power on. 

3. When the first disk loading is complete, press the 
following buttons in the order of arrows. 

Hacker mode screen as shown in Fig. A will appear on 
the CRT. 

(M0DE] ->> ( V ] — ( V ) -► ( V ] -► 

[execute] — ( V 1 — [execute] -» 
[execute] — [menu] — [dec/no] — 
[submenu] 




(Fig. 11) 



4. Press the following buttons in the order of arrows. 
Utility menu will be read from the disk and displayed 
on the CRT. 

[mode] — [ v] — [v] — [v] — [v] 

— [ V ] — [execute] 



5. Using the cursor button, position the cursor at "The 
Test" field and press [EXECUTE] ■ Test programs will 
be read. The menu window of the test mode will be 
displayed on the CRT. Fig. B 




1. -H.S-330CD'Sii^^So 

2. ^ T MM 

[mode] — [ V ] — r V ] — [ V ] — 
[execute] — [ V ] — [execute] — 

[execute] — [menu] — [dec/no] — 

[submenu] 

CRTiiiffi//^Fig. AO cfco — X 

4. [mode] — [ V ] — [ V ] — [ V ] — [ V ] 
-• [ V ] — [execute] ojiifrd^'3? y 

T A y y — T A T ^ ~-(D y zL — ifiU — 

CRTjiiffi{r.3--T4y'T4-0^ — ji — 
4 P K ^ i“o 

5. yx “The Test” 
mmb [EXECUTE] 

n - K $ CRT is® izry hx- 

— ry yf y h' y Fig B. 




Fig.B I 
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Test Programs 

Wave check 

This is to test the array of 1 Mbit DRAM memory com- 
prising of ICs 20—25 for wave data. 

In the main menu of the test program perform the 

following. 

1. Position the cursor to "Wave Check" and press 

(execute] . 

2. The program will perform the following tests while 

displaying counts in hexadecimal number from 00 to 

FF twice. 

^Writes testing data into DRAMs, ICs 20—25 during 
the 1st counting cycle. 

* Reads back the test data from the DRAMs during 
the second counting cycle and compares them with 
testing data. 

* Displays "Complete" when all read-back data prove 
intact. 

* If testing and tested data do not agree with each 
other, displays an error message as exampled in Fig. 
C. 

Description of error messages 

Error bank . . . Indicates the error bank in the DRAM 



Table A shows the relationship between the banks and 
DRAMs. 



Table A. 



Error address Indicates the address assigned 

to the defective memory cell 
in that DRAM. 

Correct pattern .... The bit pattern written into 
the DRAM. 

Error pattern The bit pattern read from the 

DRAM. 




•Wave Check 

[IC20-25 (iMlf hDRAM)] 
“Wave Check” 

m L (execute] 4^' y > -to 
CRTgffi L 

1 HI@cD;^y y Ml# {IDRAM (IC20-25) ^ ^ 

2 y h ®0#ODRAM;6^?)X-y 

*^]iA^/£^|I^J:b^LDRAM;6^iE^;6^ 

DRAMtE/'^TIEI^T'^ ttfi'Complete h b ^ '^To 
^^ODRAM^^aib;^::^^^. Fig. CcD j; 9 * x - 

• Error bank DR AM U T\H(D^y — (Dli 4 ti^^y 

/^yy^tlC^ntCD ^ Table. A (I ^ b t to 

Table. A 



•Error Address X x ^ x — y'y ^ 'j — 

(D-RAM)0T F'yy^^^b^to 

• Correct pattern DRAM^^^jA A/T^fi^^lS/Rb 

^to 

• Error pattern DRAM:^^ba^<?'>]iAA/7£fi^^|SziNb 

^to 
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VRAM Check 

CAUTION: 

Better not to invoke this test, or you will wake up a 
sleeping bug. Dare to try? Then execute as follows. 

Select "VRAM Check" with cursor and press (EXECUTE] 
Display will flash stripes then "Wave Check error" 
message. Note that flashing stropes does not mean intact 
VRAM. 

To disperse the bug, press (COMMAND] and you can 
safely return to the menu window. 



Offset Adjust 

This compensates for offsets in DAC (IC43) and OP amp 

(IC45) loop. In practice the offset will generate transient 

noise upon turning on or off of analog switches (ICs 39, 

40 and 41 ) functioning as output assigner. 

1. Connect INDIVIDUAL OUT 1 to a monitor amp. 

2. Select "Offset Adj" in the menu window with cursor, 
then press (EXECUTE] . The program enters into test 
mode and sounds continuous wave together with 
random pulse noises for use in the adjustment. 

3. Adjust VR3 (CPU board) for the least noise ampli- 
tude. 

4. Press (EXECUTE] . "Complete" displayed. 

5. Press (COMMAND] to return to the menu window. 



MSB Adj 

This adjusts the weight of the MSB at DAC output. 

Failure in this adjustment will make dirty sound during 

release period (after release of a key). 

1 . Connect INDIVIDUAL OUT 1 to the monitor amp. 

2. Position the cursor in front of "MSB Adj" and press 
[execute] . The S-330 enters into MSB Adj mode 
and generates a continuous test signal. 

3. Adjust VR2 for a minimum sound level. 

4. Press (EXECUTE] to display "Complete". 

5. Press (COMMAND] to return back to the menu 
window. 



•VRAM Check 

9 b b t^/vo tit. WAVE Cbeckcox 

y" ^ (D T'Mia b tt ^ Oo 

;(;-y;ud^'y yT' “VRAM Check” 

(EXECUTE] y^#-to 
CRTgffi (r ^ 1 1 i“o 

• yxx-yTyFy ^(dm ^ is 
(command] y y ^ 2 MW-fo 

•Offset Adjustment 

D/An y^s'-y (IC43) y y°(IC45) (D^y 

-fe 9 k 

f y Y t. r^Yy°\ 

9 k T-’bT ymory-ny"y T 9 ^ (IC39, 

40, 41) mN-OFFLtz^izy 1 

1 . ^xy-r yy°^iNDiviDUAL OUTO i 

2 . :^-y;u- d^'yyt “Offset Adj” (DMl^iJ-y 

(EXECUTE] 

{-^tX YX- K^A5) 

(bcO0#9y\ 

y"A;&y^b^y-[4coy T ^ ft 

Ktiri)K y 

3. BOARD 
cOVR3^M^1''So 

4. (execute] 7b'yy^#-to 

(“Complete” 

5. (command] 4^' y y ^ ff b . yxx-y^yk'y^ 

iMSB Adjustment 

D/An yys'- y coMSBMjE 

y Yi)^XUX\^^t. ^(DV')-X 
(M ^ ii b fz'l^(D^m) (D36Si)m 
tt. 

1. ^xy-Tyy°^INDIVIDUAL OUTO 1 {rjtM 
i-§0 

2. x-yx^:yyx “msb Adj” com^^x-y 
#§& b (execute] d^'yy^#i-o 

(Ary YX- k'^AS) 
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D/A Bit 

This test examines the bits at the DAC. 

1. Connect the monitor amp and scope in parallel with 
INDIVIDUAL OUT 1. 

2. Position the cursor to "D/A bit" in the menu window 
and press (EXECUTE) . 

If "Complete" is displayed, press 

(command) — (execute) 

In other cases, display will look like as Fig. D. 







1111 

■'i 






■ 






Fig.D 



Test Program 

Entered this mode the display shows the list which 
relates panel switches to bits. Pressing a defined switch 
will set the corresponding D/A bit (bit 0 to bit 12) 
which will generate a square-like waveform, resulting in 
an audio sound from OUTPUT. 

The GND on the screen means all "clear or 0" bits, and 
the MAX all "1 " bits. 

Audio sound also reflects these level notations. 

NOTE; This test ignores MSB 3 bits (13—16), keeping 
them at 0 level. 



3. Press panel buttons defined in the screen one by one 
and verify that the 0 button generates 0 (GND) 
output, the 2 button generates the voltage as large as 
twice that generated from button 1 . The button 3 
generates 4 times the button 1, etc., up to maximum 
voltage of 2.0Vpp. 

4. Press (EXECUTE) ("Complete" displayed). 

5. Press (COMMAND) to return to the menu window. 



3. (CVR2 

-S o 

4. (execute) 

(“Complete” 

5 . (command) y 

•D/Abit 

D/Att ig {?§(/) If'y 



1 . a- y° ^INDIVIDUAL 

OUTO 1 

2. “D/Abit” ( DMizij-y 

ijU, (execute) y ^ W - t . 3CO0#“Complete” 
UJM (command) — (execute) 

Fig. FfcASo 



T 'y Ai:D/An b 

^(Dy^ y^lzMfJBLX\^^D/A 
yy/^-y(D\£y b (bit0~i2) 

0GNDt(i, 't'^TOlf'y 

^ AMAX^lii-^TWC'y b (bitO 

D/AT?>ys'-^(il6R'>y b Z<D 

^^XyXyAXltyiVlSLy b (bit0~ 
12)cOf-x'y^0^^T:\ ±it3Uyh(iM 

t-fo 



3. GNDT 
lo±(fTt^< XtlziLftiy 

^AMax 

0#. iLitiy^^^:^m2.ovp-px^^zt^mmir 

^ o 

4. (execute) : f ^ yy ^ Wi-o 

(“Complete” 

5. (command) b. 

MSo 



RC-100CHK 

This test checks functions of the remote controller 
RC-100 as well as makes it possible to check mouse 
MU-1 and footswitch DP-2 that are to be linked to the 
RC-100. 



Testing 

1. Position the cursor to "RC-100 CHK" field by using 
the cursor button and then press (EXECUTE) to 
enter into the test mode. (Fig. E) 



•RC-100CHK 

- b =I > b n-7-RC-100CO®;f|^f-x 'y 

(RC-100 ^ XMU-lRV^'yy b - XT 

'y ADP- 2 fe[g 0 #(C^x 'y ^ prtgTto) 

1 . :^-yjUt>y yx “RC-100CHK” <DmiZ;fj-y 

(EXECUTE) y^m-L. 

(AxX YX- F^ASo Fig.E) 




2. Connect MU-1 and DP-2 (s) to the correct jacks on 
the RC-100, respectively (one DP-2 to either of REC 
or START/STOP; or two DP-2's to both). 

3. Connect the RC-100 to the S-330 and press RESET 
on the RC-100 panel. 

4. Press (iNC/YES) button on the S-330 to display the 
table as shown in Fig. F on the screen. 

5. Press a button on the RC-100; a mark as shown in 
Fig. G should appear in front of the field given the 
button name just pressed. Proceed to the remaining 
buttons and confirm the mark for each button name 
field. Also check the LED, if any, in a button for 
lighting, upon pressing the button. 




I Fig.F 



2. MU-i:StFDP-2^RC-100{C^^|^t§o 

3. RC-100 ^S-330(ri^|^b. RC-lOOCOO-b'y 

YTT^yy^nto 

4. S-330CO (INC/YES) Tr^yy^W't. 

(CRTSffifiFig. FCO J; 9 (r;&So) 

5. RC-100(D#4f;? P^#bTb>^. 

yi-^(D:^mizy-yt^Fig.G(Di:o 

( LEDii ^: 3 r ^ yy ( DM ^ lt . LED ^ 
mt^o) 




I Fig G I 
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6. Rotate the alpha dial counterclockwise; "FF" should 
appear just below "DIAL" on the screen; rotate the 
dial clockwise and "01" should appear. 

7. Move the mouse in directions and confirm the mark 
appearing in front of each MS direction field (e.g. 
MS UP). Also check MS SW fields for a mark upon 
pressing the switch on the mouse. 

8. Press [EXECUTE] to display "Complete". 

9. Press [COMMAND] to return back to the menu 
window. 

10. Re-enter into RC-100 CHK mode by positioning the 
cursor to "RC-100 CHK" field and pressing 

11. Depress DP-2(s). A mark should appear in front of 



EXECUTE] 



REC (or REC and START/STOP) on the screen. 

12. Press [EXECUTE] to display "Complete". 

13. Press [COMMAND] to return to the menu window. 



6. t;u 7T “FF” fefPI 

“01” irUofii^^CRTiiifficoDlALcoT 

7. (MS LEFT 

etc — ) — 

^ cofeffill {r V- ^ -e 5 ^ L Siig-r 5 o 

8. [execute] y^W-to 

(“Complete” ^ o) 

9. [command] 

^ - ^ > K 

10. “rc-ioochk” 
jv ^#1; t . [execute] 

F o 

11. (REC 
START/STOP) 

12. [execute] i~o 

(“Complete” $ tlS o) 

13. [command] 

(y ^ zL — -i y F y o) 



Software Version Display Mode 

Running this mode enables the CRT to display software 
version of the system disk and the S-330 internal ROM. 
(Down to 2 digits below decimal point.) 

1 . Connect the S-330 to the CRT. Turn the CRT on. 

2. Insert the system disk or the utility disk into the disk 
slot. 

3. Press the following buttons in sequence by following 
the arrows. 







'>y r A7°n Ay A/s'- 

“V3 y^CRTcO0ffi-eSiiS1-§ 

1. S-330l:CRT^^tl%b, 

2. ftMC)v7TAxA yy 'J r ^ 

-tA 7 y ^f^Ao 




CHANGE INFORMATION 

Add capacitor array RA7 CXKD8X220K 
(NOTE; RA7 stands for resistor array since original 
design intended to use it.) 

EFF.SN881 138-up 

Purpose; To smooth out noise on the CPU data bus. 






CPU BOARD RA7 3 yyr FT CXKD8X220K 



SN881138 

X' h 'O fzfz'^ . SIMcDy;^y^^liRA7F 
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VIDEO DISPLAY PROCESSOR 
TMS3556NL 

TOP VIEW 
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Replacement CPU Board includs Power SW 
Board, Panel Board LED Board. 
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